Previously in this chapter, we determined that: 


If aa?--br--c— 0, a c 0 and a,b, cc R, then the solutions are x = 


—b+ YA 
where 


A =b? — 4ac is known as the discriminant, 


We also observed that if A > 0, the quadratic equation has real solutions. 
It is in fact possible to find solutions for the case where A < 0, but the solutions are not real numbers! 


In 1572, Rafael Bombelli defined the imaginary number i = yT. It is called ‘imaginary’ because we 
cannot place it on a number line. With i defined, we can write down solutions for quadratic equations 
with A < 0. They are called complex solutions because they include a real and an imaginary part, 


Any number of the form a + bi where a and b are real and i= VTT, 
is called a complex number. 


If the coefficient of i 
is a square root, we 
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1 Write in terms of i: 


av b “YA d v8 
2 Solve for 
aces € z2--M 


d 12+7=0 e 327 =—48 f 2z2+15=3 
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Solve for x 
242742 


b 2722-2430 


a? 24320 has 
Gab 1.03 
1)+ (1)? - 4(2)(3) 
2(2) 
_l2VI-M 


A 


3 Without solving them, decide whether these equations have two real solutions, one real solution, or 
imaginary solutions. 


a 3 +5r-1 b or -4r+4=0 € à —3r+5=0 
4 Solve for x: 
a 24242 -3r+6=0 € r? da 13 


d 2-z45-0 e -a?+27-17=0 1 3r? +5=3r 


iv2 5i c ivl] d 9 


z= +tiv3 b r=+2i € z= ivl 
z—ciT e r—-4i f r=+iv6 


two real solutions b one real solution 
imaginary solutions 


on EA b z= 18 z=-2+3 
z= CIA e r=1+4i t z= 32T 


4 6 


